The simplest model for the anharmonic contribution , related to Akhiezer's theory, is
mental data reported in Fig. 2 , because they show a wide region with ∼ trend. Such a linear dependence for can be obtained accounting for thermally activated relaxation processes (TARP). In the TARP scheme the system can jump through different potential wells. The transition between two wells occurs by crossing Gaussian distributed potential barriers of energy V:
For such a model system, assuming that the relaxation is a thermally activated process with a characteristic time ( ) e ( ⁄ ) , one obtains an internal friction [27,30]:
The parameter defines a range for the ( ) distribution ( ( )). The corresponding follows a law right below the crossover to , down to a frequency region related to the ( ) distribution.
Upon decreasing frequency the attenuation has a steeper dependence asymptotically reaching as in the Akhiezer case.
Supplementary Figure S1
:TARP vs Akhiezer contributions evaluated at T=300 K. The latter has a sharp crossover from . The former displays a wide region of behaviour below the crossover, with progressively increasingly slope upon increasing acoustic wavelength.
Supplementary Methods
Sample preparation: The samples for our BPA experiments are amorphous depositions of GeO 2 onto a Silicon (1 0 0) substrate. A thin (10 nm) metallic Titanium layer, acting as a transducer, is deposited at the free GeO 2 surface.
The v-GeO 2 film was prepared by rf-sputtering technique using a 15x5 cm 2 GeO 2 target. The silicon substrates were cleaned inside the rf sputtering deposition chamber by heating at 120°C for 30' just before the deposition procedure. The residual pressure, before the deposition, was about 7.0x10 -7 mbar.
The sputtering occurred with an Ar gas pressure of 5.4x10 -3 mbar; the applied rf power was 130 W and the reflected power negligible.
The deposition protocol of GeO 2 film is "Physical Vapor Deposition", which uses materials without any residual water or hydrogen content. Therefore, the only sources of possible OH film contaminations are the water on the surfaces of the deposition chamber on the substrates. In order to further reduce any possible contamination, the chamber was kept at pressure ~10 -7 mbar. During the deposition, the substrates were not heated and the temperature of the sample holder during the deposition was 30 °C. Further details about the deposition technique can be found in [47, 48] .
Sample characterization: Raman measurements performed on samples prepared following the same protocol do not show any traces of OH [49, 50] , indicating that the v-GeO 2 films are not chemically different from the corresponding bulk glass. To further check for possible structural differences with the bulk glass, mechanical properties were also checked: direct sound velocity determinations with our BPA technique provides values in agreement with bulk samples within 2 %. Finally, possible optical differences were investigated: the refractive index determination for the films at 632.8 nm provides n=1.6220±0.0005, in very good agreement with values for bulk samples.
Summing up, density and sound velocity is the same in the bulk and film form, allowing for a direct comparison of sound attenuation in different frequency regions.
